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(54) Lever mechanism 


(57) A lever nnechanism (1) for clamping a panel (3) 
to a housing has a support block (2) which, in use, is 
attached to a panel (3). A first lever (4) is pivotally con- 
nected to the support block (2), and arranged so that, in 
use, it can engage with the housing when in a first posi- 
tion and disengage from the housing when in a second 
position, A second lever (9) is pivotally mounted on the 
first lever and arranged to hold the first lever in its first 
position by engagement with the support block. A spring 
or springs (8) biases the first lever towards the second 
position and/or biases the second lever towards the po- 
sition in which it engages with the support block. The first 
lever (4) is mounted for translationa! movement relative 
to the support block (2) against the action of a further 


spring (15) to provide, in use, a predetermined clamp 
load between the panel (3) and housing. 
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Description 


This invention relates to lever mechanisnns and. 
more specifically a lever mechanism for clamping pnnted 
electronic circuit board panels into multi-pin sockets. 

Electronic device manufacturers often, for the pur- 
poses of flexibility of design and ease of manufacture, 
produce devices comprising several separate circuit 
board panels that are connected to each other and to the 
housing of the device via large multi-pin plug systems at 
their rear end. Connecting these panels to the main de- 
vice housing and into the plugs can require considerable 
force, especially if a reliable contact is to be assured. Le- 
vers forcircutt board panels are commonly used by man- 
ufacturers, but do not retain the panels firmly in position, 
and can be jolted open, allowing the boards to work 
loose. 

For example. DE-U-7724549 discloses a lever-type 
latch for a circuit board that, on closing, urges a panel 
into contact with a connector, but is only latched in posi- 
tion by being retained on a pin attached to the panel. 

US-A-41 57583, employs a cam mechanism to urge 
a circuit board panel into connection, and a shaft acting 
as a beam spring to provide a biasing force. Again, this 
device does not provide any secure latching mechanism. 

DE-A-3732S92. discloses a latching mechanism 
that is secured with a screw-type mechanism. 

GB-A-22310726 discloses a circuit board panel 
latching mechanism with a retaining hook 

The object of the present invention is to provide a 
lever mechanism for clamping and retaining a circuit 
board panel in its housing. 

EP-A-0 587 451 discloses a lever mechanism for 
clamping a panel to a housing, the mechanism compris- 
ing a support block which, in use, is attached to a board 
or panel: a first lever pivotally connected to the support 
block , and arrang e d so that, in us e . i t can engage with 


the housing when in a first position and disengage from 
the housing when in a second position: 

a second lever pivotally mounted on the first lever 
and arranged to hold the first lever in its first position by 
5 engagement with the support block: and: 

a spring or springs for biasing the first lever towards 
the second position and/or biasing the second lever to- 
wards the position in which it engages with the support 
block; 

^0 characterised in that 

the first lever is mounted for translational move- 
ment relative to the support block against the action of a 
further spring to provide, in use. a predetermined clamp 
load between the panel and housing, 

'5 Preferably, the pivotai connection of the first tever to 
the support block comprises a pivot pin on the lever and 
an elongate slot or slots in which the pivot pin is free both 
to rotate and move longitudinally along the slot or slots. 
The further spring can then be a coil spring bearing di- 

20 rectly or indirectly on the pivot pin. 

Preferably, the further spring bears indirectly on the 
pivot pin through a bearing washer Alternatively, or ad- 
ditionally, the pivot pin may be provided with a cam sur- 
face against which the spring acts, the cam surface being 

25 disposed and arranged to bias the first lever towards the 
second position. A first spring then preferably acts solely 
between the first and second levers to bias the second 
lever towards the position in which it engages with the 
support block. 

30 As in EP-A-0 587 451, the support block may ar- 
ranged to hold a stud fastener that provides an additional 
latch for the panel to the housing or frame in cases where 
the added security of tool operation is required. The first 
spring may also be arranged to include a sprag or clip 
35 which IS used to retain the support block on the panel, 
and may be made of electrically conductive material and 
shaped so that i t p rovide s a n e lectr ic al co n ne ction be- 


the housing when in a first position and disengages from 
the housing when in a second position: a second lever 
pivotally mounted on the first lever and arranged to hold 
the first tever in its first position by engagement with the 
support block: and a spring, for biasing the first tever to- 
wards the second position and also for biasing the sec- 
ond lever toward the position in which it engages with 
the support block. 

However in some cases, it is additionally desirable 
to maintain a substantially constant and predetermined 
clamp load between the housing and the board/panel 
and tolerances in the thickness of the panel and the ar- 
rangement of the fixing points on the housing makes this 
difficult to achieve in such a device. 

According to the present invention therefore, there 
is provided a tever mechanism for clamping a panel to a 
housing, the mechanism comphsing: 

a support block which, in use, is attached to a pan- 
el: 

a first lever, pivotally connected to the support 
block, and arranged so that, in use. it can engage with 


tween the board and the housing. 

Preferably, the first lever comprises two intercon- 
40 necting longitudinal halves, each half having lugs and/or 
recesses on their inner surfaces to provide pivotable 
mountings in the form of a pivot pin for mounting the first 
lever on the support block, and for the second lever on 
the first lever 

•^5 The lever mechanism of the present invention pro- 
vides a clamping device that is easily engaged and dis- 
engaged, and that is also easily manufactured from a 
minimuhn number of components and which enables a 
predetermined clamp load to be provided regardless of 

50 tolerances in components of the panel and housing. 

Two examples of the present invention will now be 
described with reference to the accompanying drawings, 
in which: 

55 Figure 1 shows the first lever mechanism in its 
clafnping position' 

Figure 2 shows the first tever mechanism in a par- 
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tially undamped position: 

Figure 3 shows the first lever mechanism in a more 
partialiy undamped position: 

5 

Figure 4 shows the first lever mechanism in its com- 
pletely undamped position: 

Figures 5A and 5B are sections on A-A and B-B in 
figure 1: 

Figure 6 shows the second lever mechanism in its 
clamping position: 

Figure 7 shows the second lever mechanism in a 
partially undamped position: 

Figure S shows the second lever mechanism in a 
more partially undamped position: 

20 

Figure 9 shows the second lever mechanism in its 
completely undamped position: 

Figures 10A and 108 are sections on A-A and B-B 

in figure 6. 25 

Referring to figures 1 to 5. a first lever assembly 1 
is shown attached, via a support block 2. to a panel 3 
which carries a printed circuit board 3V The support block 
2 is held on the panel 3 by a spring 8 as described below. 20 
but coufd be additionally secured to the panel 3 by 
screws, a snap-fit assembly, or the like if desired. Pivot- 
ally mounted in elongate slots 2' on the support block 2 
is a first lever 4. The lever 4 comprises two sections (see 
Figs. 5A & 5B) which fit around the support block 2 and ^5 
a second lever 9 and which also provide a pivot pin 14 
against which is en gaged a f urther, coil , spring 1 5 which 
biases the first lever away from the panel and provides 
a clamping force between the panel and housing in use. 
via the lever 4. The lever 4 has, on one edge, a tug 5 -^0 
which, when in a locked position, engages with a lip 6 
protruding from the inner edge of a housing 7 to clamp 
the pane! in position as shown. On the same edge an 
opposing lug 5' is formed which engages with the oppo- 
site side of the lip 6 during unlatching, to ensure removal -^^ 
of the panel from the housing. Connected to the support 
block 2 is the spring 8 which sits within the lever 4 and 
urges it into an undamped position (shown in figure 3), 
in which the tug 5 is disengaged from the lip. 6, As can 
be seen from the figures, the spring 8 has a clip 3' which so 
engages the surface of the panel 3 to resist removal of 
the block 2 from the panel 3, 

The second lever 9 is pivotaliy mounted in recesses 
12 on the first lever 4. One end of the lever 9 is formed 
into a flat surface 9' so that it can be easily depressed.. 55 
When this end of the lever 9 is depressed, the opposite 
end of the lever 9 pivots. This end of the second lever 9 
is shaped to provide a hook 10 so as to be ongageable 


with a lip 11 positioned on the support block 2 as shown 
in figure 1 . In figures 2 to 4 it is shown in a position dis- 
engaged from the lip 1 1 . When the lever 4 is rotated into 
its clamping position, the spring 5 exerts a force on the 
second lever 9. which pivots to engage the hook 10 with 
the lip 1 1 thus holding the whole mechanism in a damp- 
ing position due to the pivotal mounting of the second 
lever 9 on the first lever 4. To release the lever mecha- 
nism 1, the second lever 9 is depressed, this causes it 
to rotate and the hook 10 of second lever 9 disengages 
from the lip 11 (as shown in figure 2) so that the spring 
8 then urges the lever 4 into the undamped position. 

When a panel is to be connected to the housing and 
to an electrical socket, the panel is placed gently in po- 
sition and pressure applied to the lever 4. engaging the 
lug 5 against the lip 6 and thus applying an insertion force 
to the panel against the bias of the spring 1 5 which con- 
tinues to maintain a clamping force between the support 
2 and the lever 4 and thus, via the support 2, the lever 4 
and the lip 6, between the panel and the housing. When 
the second lever 9 passes over the lip 11 . the spring 8 
forces the lever 9 into engagement with the iip 11 and 
the lever is locked. 

To release the mechanism, the lever 9 is depressed, 
disengaging the lever 9 from the lip 11 . and allowing the 
force of the spring 6 to move the lever 4 outward to the 
undamped position. The engagement of the lug 5' 
against the opposite side of the lip 6 ensures detachment 
so that the panel can then be removed. 

The second example shown in figures 6 to 1 0 is sub- 
stantially similar and the same reference numerals have 
been used therefore. The significant differences are (a) 
that the spring 8 is an integral part of the second lever 9 
and bears only against the underside of the first lever 4, 
(b) that a separate spring dip 3' is used to secure the 
support 2 to the panel 3, and (c) that a cam surface 16 
is formed o n one side of the pivot pin 1 4 so as to be en- 
gaged by the spring 1 5. Thus, the functions of the springs 
8 & 15 and the spring clip 8' are separated and the spring 
1 5 additionally serves to bias the lever 4 to the unlatched 
position, the spring 8 sen/ing only to bias the second le- 
ver 9 relative to the first lever and the clip 8' sen/ing to 
retain the support 2 on the panel. It will be seen from 
figures 6 to 9, the axis of the slots 2' is inclined to the 
longitudinal axis of the spring 15 and to the general di- 
rection of the support 2 and this helps to ensure engage- 
ment of the lugs 5 on the lip 6 as the lever pivots and 
compresses the spring. 

If desired, but not shown in the drawings, a lock 
mechanism may be provided between the second and 
first levers in order to lock the second lever in the latched 
position. A spring loaded locking peg may be provided 
on the first or second levers and may be freed to move 
or locked in the engaged position by a suitable key-op- 
erated lock, thus allowing the latch to be set with a key 
for either normal push button operation, i.e. pushing on 
the second lever to release the first lever, or in a mode 
in which the latch may be slammed shut but require op- 
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eration of the lock to release it before pushing on the sec- 
ondary lever allows the latch to be opened. 


Claims 

1. A lever mechanism (1) for clamping a panel (3) to a 
housing, the mechanism comprising; 

a support block (2) which, in use. is attached 
to a panel: 

a first lever (4). pivotally connected to the sup- 
port block, and arranged so that, in use, it can 
engage with the housing when in a first position and 
disengage from the housing when in a second posi- 
tion: 

a second lever (9). pivotally mounted on the 
first lever, and arranged to hold the first lever in its 
first position by engagement with the support block: 
and: 

a spring or springs (5) for biasing the first lever 
towards the second position and/or biasing the sec- 
ond lever towards the position in which it engages 
with the support block: 

characterised in that 

the first lever (4) is mounted for translationa! 
movement relative to the support block (2) against 
the action of a further spring (15) to provide, in use. 
a predetermined clamp load between the panel (3) 
and housing. 

2. A lever mechanism ( 1 ) according to claim 1 . wherein 
the pivotal connection of the first lever (4) to the sup- 
port block (2) comprises a pivot pin (14) on the lever 
and an elongate slot (2*) or slots in which the pivot 
pin is free both to rotate and move longitudinally 
along the slot or slots. 


hold a stud fastener that provides an additional latch 
for the panel (3) to the housing or frame. 

8. A lever mechanism (1 ) according to any of the pre- 
5 ceding claims, wherein the spnng (6) is arranged to 

include a sprag or clip which is used to retain the 
support block (2) on the panel (3). 

9. A lever mechanism (1 ) according to any of the pre- 
10 ceding claims, wherein the spring (8) or springs are 

made of electrically conductive material and shaped 
so that they provide an electrical connection 
between the panel (3) and the housing. 

TS 10. A lever mechanism (1) according to the preceding 
claims, wherein the first lever (4) comprises two 
interconnecting longitudinal halves, each half hav- 
ing lugs and/or recesses on their inner surfaces to 
provide pivotable mountings in the form of a pivot 

20 pin (14) for mounting the first lever on the support 
block (2). and for the second lever (9) on the first 
lever. 

25 


30 


35 


3. A lever mechanism (1 ) according to claim 2. wherein 
the further spring is a coil spring bearing directly or 
indirectly on the pivot pin (14). -^^ 

4. A lever mechanism (1 ) according to claim 2.. wherein 
the further spring bears indirectly on the pivot pin 
(14) through a bearing washer 

45 

5. A lever mechanism (1) according to claim 1 or claim 
4. wherein the pivot pin is provided with a cam sur- 
face against which the spring (8) acts, the cam sur- 
face being disposed and arranged to bias the first 
lever (4) towards the second position. 

6. A tever mechanism (1 ) according to claim 5. in which 
the spring (8) acts between the first and second 
levers to bias the second lever towards the position 

in which it engages with the support block (2) 55 


7. A lever mechanism (1 ) according to any of claims 1 
to 6. in which the support block (2) is arranged to 
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